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(57) ABSTRACT 

A photosensitive drum extends in an axial direction. An irra 
diating unit includes a first reacting portion and a second 
reacting portion spaced from each other in the axial direction. 
A moving member includes a first acting portion and a second 
acting portion spaced from each other in the axial direction. 
The first acting portion and the second acting portion of the 
moving member act on the first reacting portion and the 
second reacting portion respectively, in response to attach 
ment of the developing unit to a main body, such that the 
irradiating unit moves from the retracted position to the proxi 
mate position with respect to the photosensitive drum, and 
cancel the actions on the first reacting portion and the second 
reacting portion respectively, in response to removal of the 
developing unit from the main body, such that the irradiating 
unit moves from the proximate position to the retracted posi 
tion. 

10 Claims, 9 Drawing Sheets 
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1. 

IMAGE FORMINGAPPARATUS AND 
DEVELOPING UNIT FOR USE IN MAGE 

FORMINGAPPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is a continuation application of prior U.S. 
application Ser. No. 13/626,135, filed Sep. 25, 2012, which 
claims priority from Japanese Patent Application No. 2011 
288487, filed on Dec. 28, 2011, the entire disclosure of which 
is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an electrophotographic 

image forming apparatus and a developing unit for use in an 
electrophotographic image forming apparatus. 

2. Description of Related Art 
A known electrophotographic image forming apparatus 

comprises a photosensitive drum, a replaceable developing 
unit configured to Supply toner to the photosensitive drum, 
and an LED head configured to irradiate the photosensitive 
drum. When the developing unit is removed from an appara 
tus main body, the LED head is configured to move, by 
movements of several components, e.g., an arm, a wire, and a 
lever, between an irradiating position proximate to the pho 
tosensitive drum and a separated position largely separated 
from the photosensitive drum. 

SUMMARY OF THE INVENTION 

It may be beneficial for an image forming apparatus to 
include a developing unit configured to be removably 
attached to a main body of the apparatus and an irradiating 
unit configured to move with respect to a photosensitive drum 
in a stable manner, in response to attachment and removal of 
the developing unit to and from the main body of the appara 
tuS. 

According to an embodiment of the invention, an image 
forming apparatus comprises a main body, a drum unit com 
prising a photosensitive drum configured to rotate about an 
axis extending in an axial direction and carry a developer 
image, a developing unit which comprises a developing roller 
configured to Supply a developer to the photosensitive drum 
and is configured to be attached to and removed from the main 
body in the axial direction, an irradiating unit which com 
prises a light emitting member configured to irradiate the 
photosensitive drum and is configured to move between a 
retracted position and a proximate position which is closer to 
the photosensitive drum than the retracted position, and a 
moving member extending in the axial direction and config 
ured to move in the axial direction in response to attachment 
and removal of the developing unit to and from the main body. 
The moving member comprises a first acting portion and a 
second acting portion which are spaced from each other in the 
axial direction. The irradiating unit comprises a first reacting 
portion and a second reacting portion which are spaced from 
each other in the axial direction. The first acting portion and 
the second acting portion are configured to act on the first 
reacting portion and the second reacting portion respectively, 
in response to attachment of the developing unit to the main 
body, such that the irradiating unit moves from the retracted 
position to the proximate position. The first acting portion and 
the second acting portion are configured to cancel the actions 
on the first reacting portion and the second reacting portion 
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2 
respectively, in response to removal of the developing unit 
from the main body. Such that the irradiating unit moves from 
the proximate position to the retracted position. 

According to another embodiment of the invention an 
image forming apparatus comprises a main body, a drum unit 
comprising a photosensitive drum configured to rotate about 
an axis extending in an axial direction and carry a developer 
image, a developing unit which comprises a developing roller 
configured to Supply a developer to the photosensitive drum 
and is configured to be attached to and removed from the main 
body in the axial direction, an irradiating unit comprising a 
light emitting member and a cam follower. The light emitting 
member is configured to irradiate the photosensitive drum, 
and the irradiating unit is configured to move between a 
retracted position and a proximate position which is closer to 
the photosensitive drum than the retracted position. The 
image forming apparatus further comprises a cam configured 
such that the cam flower follows the cam, in response to 
attachment of the developing unit to the main body, so as to 
move the irradiating unit from the retracted position to the 
proximate position, and such that the cam follower follows 
the cam, in response to removal of the developing unit from 
the main body, so as to move the irradiating unit from the 
proximate position to the retracted position. 

According to another embodiment of the invention, a 
developing unit for use in an image forming apparatus com 
prises a developing roller configured to rotate about an axis 
extending in an axial direction and Supply a developer to a 
photosensitive drum, and a moving member extending in the 
axial direction and comprising a first acting portion and a 
second acting portion which are spaced from each other in the 
axial direction. In response to attachment of the developing 
unit to the image forming apparatus along a predetermined 
direction while the axial direction of the developing roller is 
maintained parallel to the predetermined direction, the first 
acting portion and a second acting portion of the moving 
member are configured to act on a first reacting portion and a 
second reacting portion of an irradiating unit respectively, 
Such that the irradiating unit moves from a retracted position 
to a proximate position which is closer to the photosensitive 
drum than the retracted position. In response to removal of the 
developing unit from the image forming apparatus along the 
predetermined direction, the first acting portion and the sec 
ond acting portion of the moving member are configured to 
cancel the actions on the first reacting portion and the second 
reacting portion of the irradiating unit respectively, such that 
the irradiating unit moves from the proximate position to the 
retracted position. 

According to another embodiment of the invention, a 
developing unit for use in an image forming apparatus com 
prises a developing roller configured to rotate about an axis 
extending in an axial direction and Supply a developer to a 
photosensitive drum, and a pressing portion. In response to 
attachment of the developing unit to the image forming appa 
ratus along a predetermined direction while the axial direc 
tion of the developing roller is maintained parallel to the 
predetermined direction, the pressing portion is configured to 
press a moving member against an urging force in a first 
direction along the predetermined direction Such that a first 
acting portion and a second acting portion of the moving 
member act on a first reacting portion and a second reacting 
portion of an irradiating unit respectively so as to move the 
irradiating unit from a retracted position to a proximate posi 
tion which is closer to the photosensitive drum than the 
retracted position. In response to removal of the developing 
unit to the image forming apparatus along the predetermined 
direction, the pressing portion is configured to release the 
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moving member to move in a second direction opposite to the 
first direction Such that the first acting portion and the second 
acting portion of the moving member cancel the actions on 
the first reacting portion and the second reacting portion of the 
irradiating unit respectively so as to move the irradiating unit 
from the proximate position to the retracted position. 

According to another embodiment of the invention, a 
developing unit for use in an image forming apparatus com 
prises a developing roller configured to rotate about an axis 
extending in an axial direction and Supply a developer to a 
photosensitive drum, and a cam. The cam is configured Such 
that, in response to attachment of the developing unit to the 
image forming apparatus along a predetermined direction 
while the axial direction of the developing roller is main 
tained parallel to the predetermined direction, a cam follower 
of an irradiating unit follows the cam So as to move the 
irradiating unit from a retracted position to a proximate posi 
tion which is closer to the photosensitive drum than the 
retracted position, The cam is configured Such that, in 
response to removal of the developing unit from the image 
forming apparatus along the predetermined direction, the 
cam follower follows the cam so as to move the irradiating 
unit from the proximate position to the retracted position. 

Other objects, features, and advantages will be apparent to 
persons of ordinary skill in the art from the following detailed 
description of the invention and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the invention, the 
needs satisfied thereby, and the features and technical advan 
tages thereof, reference now is made to the following descrip 
tions taken in connection with the accompanying drawings. 

FIG. 1 is a perspective view of an image forming apparatus, 
e.g., a printer, according to a first embodiment of the inven 
tion, as viewed from an upper front side. 

FIG. 2 is a central cross-sectional view of the printer of 
FIG 1. 

FIG. 3 is a right side view of an LED unit of the printer of 
FIG 1. 

FIG. 4A is a schematic cross-sectional view of FIG. 3 cut 
away along line IVA-IVA. 

FIG. 4B is a schematic cross-sectional view of FIG. 3 cut 
away along line IVB-IVB. 

FIG. 5A is a perspective view of a developing unit of the 
printer as viewed from the upper front side, showing attach 
ment and removal of the developing unit with respect to a 
casing. 

FIG. 5B is a right side view of the LED unit of the printer, 
showing attachment and removal of the developing unit with 
respect to the casing. 

FIG. 6 is a perspective view of a drum unit of the printer as 
viewed from the upper front side, showing attachment and 
removal of the drum unit with respect to the casing. 

FIG. 7A is right side view of an LED unit of a printer 
according to a second embodiment of the invention, showing 
a developing unit is attached to a casing. 

FIG. 7B is a right side view of the LED unit of the printer 
according to the second embodiment of the invention, show 
ing the developing unit is being removed from the casing. 

FIG. 8A is right side view of an LED unit of a printer 
according to a third embodiment of the invention, showing a 
developing unit is being removed from a casing. 
FIG.8B is a right side view of the LED unit of the printer 

according to the third embodiment of the invention, showing 
the developing unit is attached to the casing. 
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4 
FIG. 9A is a perspective view of a developing unit of a 

printer according to a fourth embodiment of the invention, 
showing the developing unit attached to a casing. 
FIG.9B is a perspective view of the developing unit of the 

printer according to the fourth embodiment of the invention, 
showing the developing unit being removed from the casing. 

DETAILED DESCRIPTION OF EMBODIMENTS 

Embodiments of the invention and their features and tech 
nical advantages may be understood by referring to FIGS. 
1-9B, like numerals being used for like corresponding parts in 
the various drawings. 

According to a first embodiment of the invention, as illus 
trated in FIGS. 1 and 2, an image forming apparatus, e.g., a 
printer 1, is an intermediate transfer color printer. The printer 
1 is a multi-function device which integrally includes a main 
body, e.g., a casing 2, and a flatbed scanner 3. The flatbed 
scanner 3 reads image information of a document. 
As illustrated in FIG. 1, the casing 2 has a substantially box 

shape. An opening 4 is formed in one of side walls of the 
casing 2. The casing 2 includes a front cover 5 which is 
configured to Swing about a lower end portion thereof to open 
and close the opening 4. 

In the following description, the side on which the front 
cover 5 is disposed, i.e., the near side of FIG. 1, is a front side, 
and the opposite side, i.e., the far side of FIG. 1, is a rear side. 
The left and right sides of the printer 1 are defined on the basis 
of the sides when the printer 1 is seen from the front. In 
particular, the right side of FIG. 1 is the right side and the left 
side of FIG. 1 is the left side of the printer 1. 
The casing 2 includes a sheet feed unit 6, an image forming 

unit 7, and a discharge unit 8. The sheet feed unit 6 feeds a 
sheet P. The image forming unit 7 forms an image on the fed 
sheet P. The discharge unit 8 discharges the sheet P on which 
an image is formed. 
The sheet feed unit 6 is disposed at the bottom of the casing 

2. A feed tray 9 for containing sheets P is removably attached 
to the sheet feed unit 6. The sheets P in the feed tray 9 is 
conveyed one at a time by various rollers and registered by 
registration rollers 35. The sheet P is then fed, at a predeter 
mined timing, to a position between an intermediate transfer 
belt 24 and a secondary transfer roller 21 which are described 
later. 
The image forming unit 7 is disposed on the upper side of 

the sheet feed unit 6. The image forming unit 7 includes four 
drum units 10, four developing units 11, four irradiating units, 
e.g., four LED units 12, a transfer unit 13, and a fusing unit 14. 
The four drum units 10 for four colors of black, yellow, 

magenta, and cyan, respectively, are disposed in parallel with 
one another with a certain space in the left-right direction. As 
illustrated in FIG. 6, each drum unit 10 has a substantially 
rectangular cylinder shape elongated in the front-rear direc 
tion, and is disposed in the casing 2 removably in the front 
rear direction. Each drum unit 10 includes, on a front wall 
thereof, a handle 31 which protrudes frontward. 

Each drum unit 10 includes a drum frame 32, a photosen 
sitive drum 15, and a scorotron charging unit 16. The drum 
frame 32 has a Substantially rectangular prism shape closed at 
front and rear end portions. An upper end portion and a lower 
left end portion of the drum frame 32 each includes an open 
ing 33 through which the photosensitive drum 15 is exposed. 
An elongated protrusion 34, which protrudes outward in the 
left-right direction and extends in the front-rear direction, is 
formed at left and right ends of the upper end portion of the 
drum frame 32. The photosensitive drum 15 has a substan 
tially cylindrical shape elongated in an axial direction, e.g., in 
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the front-rear direction, and is rotatably held in the drum 
frame 32. The scorotron charging unit 16 is held by the drum 
frame 32 so as to oppose the photosensitive drum 15 with a 
space on the right side of the photosensitive drum 15. 

Each of the four developing units 11 is disposed on the 
lower left side of a corresponding one of the drum units 10 so 
as to oppose the corresponding drum unit 10. Each develop 
ing unit 11 is removable in the front-rear direction with 
respect to the casing 2. Each developing unit 11 includes a 
developing roller 17. The developing roller 17 is rotatably 
held at an upper end of the developing unit 11 and is exposed 
at its upper side. The developing roller 17 is in contact with 
the photosensitive drum 15 of the corresponding drum unit 10 
from below. The developing unit 11 includes a supply roller 
18 and a blade 19. The supply roller 18 supplies toner to the 
developing roller 17. The blade 19 regulates thickness of the 
toner supplied to the developing roller 17. Toner, as an 
example of a developer, is contained under the Supply roller 
18 in the developing unit 11. 

Each of the four LED units 12 is disposed on the lower side 
of a corresponding one of the photosensitive drum 15 so as to 
oppose the corresponding photosensitive drum 15. Each LED 
unit 12 irradiates a Surface of the corresponding photosensi 
tive drum 15 based on predetermined image data. 

The transfer unit 13 includes a belt unit 20 and a secondary 
transfer roller 21. The belt unit 20 is disposed along the 
left-right direction so as to face all the photosensitive drums 
15 from above. The belt unit 20 includes a driving roller 22, a 
driven roller 23, an endless belt, e.g., an intermediate transfer 
belt 24, and four primary transfer rollers 25. 

The driving roller 22 and the driven roller 23 are opposite 
to each other with a space therebetween in the left-right 
direction. The intermediate transfer belt 24 is stretched 
around the driving roller 22 and the driven roller 23 to be in 
contact with all the photosensitive drums 15 at a lower portion 
thereof. The driving roller 22 drives to circulate the interme 
diate transfer belt 24 such that the lower portion of the inter 
mediate transfer belt 24 moves from the left to the right. 

Each of the primary transfer rollers 25 opposes the photo 
sensitive drum 15 of a corresponding one of the drum units 10 
via the lower portion of the intermediate transfer belt 24 
therebetween. The secondary transfer roller 21 is disposed on 
the right side of the belt unit 20 so as to oppose the driving 
roller 22 of the belt unit 20 via the intermediate transfer belt 
24 therebetween. 
A fusing unit 14 is disposed on the upper side of the 

secondary transfer roller 21. The fusing unit 14 includes a 
heatroller 26 and a pressure roller 27 which opposes the heat 
roller 26. 

Toner in the developing unit 11 is Supplied to the Supply 
roller 18 and then supplied to the developing roller 17. The 
toner supplied to the developing roller 17 is positively 
charged by friction between the supply roller 18 and the 
developing roller 17 when the developing roller 17 rotates. 
Thickness of the toner is regulated by the blade 19. The toner 
is carried on a surface of the developing roller 17 as a thin 
layer of constant thickness. 
A surface of the photoconductor drum 15 is positively 

charged uniformly by the Scorotron charging unit 16 as the 
photoconductor drum 15 rotates, and is then irradiated by the 
LED unit 12. In this manner, an electrostatic latent image 
corresponding to an image to be formed on the paper sheet P 
is formed on the surface of the photoconductor drum 15. As 
the photoconductor drum 15 further rotates, the toner carried 
on the surface of the developing roller 17 is supplied to the 
electrostatic latent image on the Surface of the photoconduc 
tor drum 15. Then, a toner image, e.g., a developer image, is 
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6 
formed by reversal development and is carried on the surface 
of the photosensitive drum 15. 
The toner image carried on the Surface of the photosensi 

tive drum 15 is transferred primarily to a lower portion of the 
intermediate transfer belt 24 when the intermediate transfer 
belt 24 moves from the left to the right. The toner image 
transferred to the intermediate transfer belt 24 is transferred 
secondarily to the sheet P supplied from the sheet feed unit 6 
while the intermediate transfer belt 24 passes through a posi 
tion in which the intermediate transfer belt 24 opposes the 
secondary transfer roller 21. 

In the fusing unit 14, the toner image transferred to the 
paper sheet P is heat-fused to the sheet P with heat and 
pressure while the sheet P passes through between the heat 
roller 26 and the pressure rollers 27. 
A discharge tray 28 onto which paper sheet P is discharged 

is formed on an upper Surface of the casing 2. In an upper right 
end portion of the casing 2, the discharge unit 8 protrudes 
further upward than the discharge tray 28. The discharge unit 
8 includes, at a position higher than the discharge tray 28, a 
discharge port 29 through which the sheet P is discharged. 
The discharge unit 8 includes three discharge rollers 30 dis 
posed inside the discharge port 29 to convey the sheet P to the 
discharge tray 28. The sheet P on which the toner image is 
fused in the fusing unit 14 is discharged onto the discharge 
tray 28 by the discharge rollers 30. 
The flatbed scanner 3 is held by an upper end portion of the 

discharge unit 8 while leaving a space above the discharge 
tray 28. 
As illustrated in FIGS. 3, 4A and 4B, each LED unit 12 

includes, a light emitting member, e.g., an LED array 41, a 
first frame 42 which holds the LED array 41, and a second 
frame 43 which holds the first frame 42. 
The LEDarray 41 is disposed at an upper end portion of the 

LED unit 12. The LED array 41 has a substantially plate shape 
extending in the front-rear direction. The LEDarray 41 holds, 
in an integrated manner, multiple LEDs which are arranged in 
parallel in the front-rear direction. The length of the LED 
array 41 in the front-rear direction is shorter than the length of 
the photosensitive drum 15 in the front-rear direction, and is 
longer than the length of a sheet passing area of the photo 
sensitive drum 15 in the front-rear direction. 
The first frame 42 is disposed on the lower side of the LED 

array 41. The first frame 42 has a substantially plate shape 
extending in the front, rear, upper and lower directions and is 
elongated in the front-rear direction. The length of the first 
frame 42 in the front-rear direction is shorter than the length 
of the photosensitive drum 15 in the front-rear direction, and 
is longer than the length of the LED array 41 in the front-rear 
direction. The first frame 42 holds the LED array 41 in an 
upper end portion thereof. 
The first frame 42 includes two positioning rollers 44, two 

spring holders 45, and two guide bosses 48. The positioning 
rollers 44 are each an example of a distance adjusting mem 
ber. The spring holders 45 each hold a compression spring 47 
which is described later. The guide bosses 48 are inserted in 
guide holes 49, which are described later, of the second frame 
43. 

Each of the two positioning rollers 44 has a substantially 
disc shape. One of the positioning rollers 44 is rotatably held 
at a front end portion and the other is rotatably held at a rear 
end portion of the upper endportion of the first frame 42. Each 
of the positioning rollers 44 slightly protrudes further upward 
than the LED array 41. The positioning rollers 44 are in 
contact with the photosensitive drum 15 from below. In this 
configuration, the positioning rollers 44 position the LED 
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array 41 so as to oppose the photosensitive drum 15 with a 
distance which corresponds to the protruding length of the 
positioning rollers 44. 
One of the two spring holders 45 is disposed in a front 

portion and the other is disposed at a rear end portion of the 
first frame 42. Each spring holder 45 is formed as a groove 
recessed upward from a lower end edge of the first frame 42. 
Each spring holder 45 includes a holding boss 46 and the 
compression spring 47. 
The holding boss 46 has a substantially cylindrical shape 

and extends downward from the center in the front-rear direc 
tion of an upper inner Surface of the spring holder 45 so as to 
be spaced from an inner surface of the spring holder 45 in the 
front-rear direction. The compression spring 47 is held in the 
spring holder 45 so as to fit on the holding boss 46 from the 
outside in the radial direction of the holding boss 46 with play. 
The upper end portion of the compression spring 47 is in 
contact with the upper inner surface of the spring holder 45. 
The length of the compression spring 47 in the up-down 
direction is longer than the length of the spring holder 45 in 
the up-down direction. A lower end portion of the compres 
sion spring 47 protrudes downward from the spring holder 45. 
One of the two guide bosses 48 is disposed at a front end 

portion and the other is disposed at a rear end portion of the 
first frame 42. Each guide boss 48 has a substantially rectan 
gular prism shape extending outward in the front-rear direc 
tion from a front/rear outer surface of the first frame 42. 

The second frame 43 is disposed on the lower side of the 
first frame 42 and opposes the first frame 42. The second 
frame 43 has, in a side view, a Substantially rectangular frame 
shape open at its upper side so as to surround the first frame 42 
from the front, back and below. The second frame 43 includes 
two reacting portions 40 and two guide holes 49 as illustrated 
in FIG. 4A. 
One of the two reacting portions 40 is disposed at a front 

end portion of the second frame 43 and the other is disposed 
at a rear end portion of the second frame 43. The two reacting 
portions 40 each are an example of a cam follower. The 
reacting portion 40 has, in a side view, a Substantially trap 
eZoidal shape and protrudes downward from a lower end edge 
of the second frame 43. Specifically, the reacting portion 40 
includes a front surface 50, a lower surface 51 and a rear 
surface 52. The front surface 50 is an example of an inclined 
surface which inclines downward from the front side to the 
rear side. The lower surface 51 continues from a rear end of 
the front surface 50 and extends rearward. The rear surface 52 
continues from a rear end of the lower surface 51 and inclines 
upward from the front to the rear. The length in the front-rear 
direction and the length in the up-down direction of the react 
ing portion 40 disposed at the rear side is greater than those of 
the reacting portion 40 disposed at the rear side. 

Each of the two guide holes 49 is formed, in a front view, in 
a Substantially rectangular shape elongated in the up-down 
direction and penetrates Substantially a center, in the up-down 
direction, of front/rear side wall of the second frame 43. The 
length of the guide hole 49 in the up-down direction is longer 
than the length of the guide boss 48 in the up-down direction. 
The length of the guide hole 49 in the left-right direction is 
slightly longer than the length of the guide boss 48 in the 
left-right direction. 
The first frame 42 is held by the second frame 43 such that 

the guide boss 48 is inserted in the guide hole 49 from the 
inside in the left-right direction. On the upper side of the 
reacting portion 40, the lower end portion of the compression 
spring 47 is in contact with an upper wall of the second frame 
43 from above. This allows the first frame 42 to elastically 
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8 
slide in the up-down direction relative to the second frame 43. 
The second frame 43 is held in the casing 2 to be movable in 
the up-down direction. 

This allows the LED unit 12 to move in the up-down 
direction between a proximate position in which the position 
ing roller 44 is in contact with the photosensitive drum 15 as 
illustrated in FIG. 3, and a retracted position in which the 
positioning roller 44 is separated from the photosensitive 
drum 15 as illustrated in FIG.S.B. 
As illustrated in FIGS. 1 and 2, the developing unit 11 

includes a unit main body 61 and a holding frame 62 which 
holds the unit main body 61. The unit main body 61 has a 
Substantially cylindrical shape and extends in the front-rear 
direction as illustrated in FIG. 5A. The unit main body 61 
includes the developing roller 17, the supply roller 18 and the 
blade 19. The unit main body 61 contains toner. The unit main 
body 61 is held by holding frame 62 on a tray portion 63 to be 
described later. 
The holding frame 62 integrally includes the tray portion 

63, a cam portion 64, and a front wall 65. The tray portion 63 
holds the unit main body 61. The cam portion 64 is an 
example of a moving member which moves the LED unit 12. 
The front wall 65 is an example of a preventing member 
which faces the front wall of the drum unit 10. 
The tray portion 63 extends in the front-rear direction at a 

lower end portion of the holding frame 62 and has, in a cross 
sectional view, Substantially a U shape opened at its upper 
side. The length of the tray portion 63 in the left-right direc 
tion is longer than the length of the unit main body 61 in the 
left-right direction. As illustrated in FIGS. 3, 4A and 4B, the 
cam portion 64 has a Substantially rectangular prism shape 
continuing from the right side of the tray portion 63 and 
extending in the front-rear direction. Specifically, the cam 
portion 64 includes two acting portions 66. The two acting 
portions 66 each are an example of a cam. One of the two 
acting portions 66 is disposed at a frontend portion of the cam 
portion 64 and the other is disposed at a rear end portion of the 
cam portion 64. 
The acting portion 66 at the front side has, in a side view, a 

Substantially rectangular shape protruding upward from an 
upper Surface of the cam portion 64 and extending in the 
front-rear direction. Specifically, the acting portion 66 at the 
front side includes a rear surface 67 and an upper surface 68. 
The rear surface 67 is an example of an inclined surface and 
continues from the upper Surface of the cam portion 64 and 
inclines upward toward the front. The upper surface 68 con 
tinues from a front end of the rear surface 67 and extends to 
the front. 
The acting portion 66 at the rear side is a rear end portion of 

the camportion 64. An upper surface 69 of the acting portion 
66 at the rear side continues from the upper surface of the cam 
portion 64 and is cut to incline upward toward the front side. 
The upper surface 69 of the acting portion 66 at the rear side 
functions as an inclined Surface. 
The front wall 65 is disposed at a front end portion of the 

holding frame 62 and has, in a front view, a Substantially 
rectangular flat plate shape extending upward from the tray 
portion 63 and the cam portion 64. The upper right end 
portion of the front wall 65 faces a lower left end portion of 
the front wall of the drumunit 10 from the frontside. The front 
wall 65 includes, at the lower halfportion thereof, a handle 70 
which protrude to the front. 
When the developing unit 11 is attached fully into the 

casing 2, the reacting portion 40 at the front side of the LED 
unit 12 is in contact with the upper surface 68 of the acting 
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portion 66 at the front side, and a reacting portion 40 of the 
LED unit 12 at the rear side is in contact with the upper 
surface of the cam portion 64. 
As illustrated in FIG. 2, the casing 2 includes, inside 

thereof, a drum unit receiver 36, a developing unit receiver 37 
and an LED holding frame 71. The drum unit receiver 36 
receives the drum unit 10. The developing unit receiver 37 
receives the developing unit 11. The LED holding frame 71 
holds the LED unit 12. 
The drum unit receiver 36 has, in a front view, a substan 

tially rectangular shape and is configured to receive the drum 
unit 10 disposed on the lower side of the belt unit 20. Holding 
rails 38 are disposed at both ends of the drum unit receiver 36 
in the left-right direction. Each of the holding rails 38 has a 
groove Substantially U-shaped in a front view and extending 
in the front-rear direction, and open to the inside in the left 
right direction. The groove width of the holding rail 38 is 
greater than the length of an elongated protrusion 34 of the 
drum unit 10 in the up-down direction so as to receive the 
elongated protrusion 34. 
The developing unit receiver 37 has, in a front view, a 

Substantially rectangular shape which continues from a lower 
left side of the drum unit receiver 36 and is configured to 
receive the developing unit 11. 
The LED holding frame 71 is fixed to the casing 2 and 

disposed on the lower side of the drum unit receiver 36. The 
LED holding frame 71 has a substantially rectangular prism 
shape extending in the front-rear direction. The LED holding 
frame 71 has, at a left end portion thereof, a holding groove 72 
which slidably holds the LED unit 12. The holding groove 72 
has, in a front view, a Substantially linear shape extending in 
the up-down direction and open at upper and lower ends. The 
LED array 41 protrudes upward from an upper end portion of 
the holding groove 72 and the second frame 43 protrudes 
downward from a lower end portion of the holding groove 72. 
The cam portion 64 of the developing unit 11 is disposed on 
the lower side of the holding groove and opposes the holding 
groove 72. 

First, with reference to FIGS.5A, 5B and 6, removal of the 
developing unit 11 and the drum unit 10 from the casing 2 is 
described. In order to remove the developing unit 11 and the 
drum unit 10, the developing unit 11 is removed first from the 
casing 2. For the removal of the developing unit 11 from the 
casing 2, a user grasps the handle 70 of the holding frame 62 
and pulls the developing unit 11 to the front as illustrated in 
FIG. 5A. At this time, the cam portion 64 is slid to the front 
and the upper surface 68 of the acting portion 66 at the front 
side disengages from the reacting portion 40 at the front side 
of the LED unit 12, and the upper surface 99 of the cam 
portion 64 disengages form the reacting portion 40 at the rear 
side of the LED unit 12. The front surface 50 of the reacting 
portion 40 at the front side of the LED unit 12 faces the rear 
surface 67 of the acting portion 66 at the front side. At the 
same time, the front surface 50 of the reacting portion 40 at 
the rear side of the LED unit 12 faces the upper surface 69 of 
the acting portion 66 at the rear side. 

Then, the reacting portion 40 at the front side of the LED 
unit 12 moves downward along the inclination of the rear 
surface 67 of the acting portion 66 of the camportion 64 at the 
front side. At the same time, the reacting portion 40 at the rear 
side of the LED unit 12 moves downward along the inclina 
tion of the upper surface 69 of the acting portion 66 at the rear 
side. 

This allows the LED unit 12 to move downward from the 
proximate position in a direction away from the photosensi 
tive drum 15 to the retracted position. When the developing 
unit 11 is further pulled to the front, the developing unit 11 is 
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10 
removed from the casing 2. When the developing unit 11 is 
removed from the casing 2, the facing relationship of the front 
wall 65 and the drumunit 10 is released to allow the drumunit 
10 to be slid to the front. 

For the removal of the drum unit 10 from the casing 2, the 
user grasps the handle 31 of the drum unit 10 and pulls the 
drum unit 10 to the front as illustrated in FIG. 6. Then, the 
drum unit 10 is removed from the casing 2. In this manner, the 
developing unit 11 and the drum unit 10 are removed from the 
casing 2. 

Attachment of the developing unit 11 and the drum unit 10 
to the casing 2 is described below. For the attachment of the 
developing unit 11 and the drum unit 10 to the casing 2, the 
developing unit 11 and the drum unit 10 are manipulated in 
the reverse order of that described above. 

First, the drum unit 10 is mounted to the casing 2. For the 
attachment of the drum unit 10 to the casing 2, the user grasps 
the handle 31 of the drum unit 10 and inserts the rear end 
portion of the drum unit 10 in the drum unit receiver 36 such 
that each elongated protrusion 34 is fit into the corresponding 
holding rail 38 of the drum unit receiver 36 as illustrated in 
FIG. 6. The user then pushes the drum unit 10 to the rear side, 
the drum unit 10 is received in the drum unit receiver 36 such 
that each elongated protrusion 34 is guided by the corre 
sponding holding rail 38. In this manner, the drum unit 10 is 
attached to the casing 2. 

Next, the developing unit 11 is attached to the casing 2. For 
the attachment of the developing unit 11 to the casing 2, the 
user grasps the handle 70 of the holding frame 62, inserts the 
rear end portion of the developing unit 11 in the developing 
unit receiver 37, and pushes the developing unit 11 toward the 
rear side, i.e., toward the downstream side in the attaching 
direction from the front side, i.e., from the upstream side in 
the attaching direction as illustrated in FIG. 5A. 
At this time, the rear end portion of the cam portion 64 is 

inserted in the developing unit receiver 37 so as to pass 
through the lower side of the reacting portion 40 at the front 
side of the LED unit 12, and the upper surface 69 of the acting 
portion 66 at the rear side faces the front surface 50 of the 
reacting portion 40 at the rear side of the LED unit 12. At the 
same time, the rear surface 67 of the acting portion 66 at the 
front side faces the front surface 50 of the reacting portion 40 
at the front side of the LED unit 12. 
When the user further pushes the developing unit 11 into 

the developing unit receiver 37, the rear surface 67 of the 
acting portion 66 of the camportion 64 at the front side makes 
a sliding contact with the front surface 50 of the reacting 
portion 40 at the front side of the LED unit 12 and, at the same 
time, the upper surface 69 of the acting portion 66 at the rear 
side makes a sliding contact with the front surface 50 of the 
reacting portion 40 at the rear side of the LED unit 12. The 
LED unit 12 is pushed up to move up in a direction closer to 
the photosensitive drum 15 from the retracted position toward 
the proximate position. 
When the user further pushes the developing unit 11 into 

the developing unit receiver 37, the positioning rollers 44 of 
the LED unit 12 make contact with a peripheral surface of the 
photosensitive drum 15 and the LED unit 12 is positioned 
with respect to the photosensitive drum 15. At the same time, 
the front wall 65 of the developing unit 11 faces the drum unit 
10, whereby attachment of the developing unit 11 to the 
casing 2 is completed. In this manner, the developing unit 11 
and the drum unit 10 are attached to the casing 2. 

According to the printer 1 and the developing unit 11, as 
illustrated in FIGS. 3.5A and 5B, a configuration in which the 
cam portion 64 disposed at a position lower than the LED 
array 41 of the LED unit 12 is moved in the front-rear direc 
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tion allows the LED unit 12 to move between the proximate 
position in which the LED unit 12 is proximate to the photo 
sensitive drum 15 and the retracted position in which the LED 
unit 12 is retracted from the photosensitive drum 15. The 
proximate position is closer to the photosensitive drum 15 
than the retracted position. That is, this configuration allows 
the force in the front-rear direction produced by the move 
ment of the camportion 64 to be converted into the force in the 
direction in which the LED unit 12 moves closer to or away 
from the photosensitive drum 15, i.e., in the up-down direc 
tion. 

Therefore, the LED unit 12 is allowed to move from the 
proximate position to the retracted position in a stable man 
ner, in response to the removal of the developing unit 11 from 
the casing 2 and is allowed to move from the retracted posi 
tion to the proximate position in a stable manner, in response 
to the attachment of the developing unit 11 to the casing 2. 
Therefore, the size of the printer 1 may be reduced in the 
direction in which the four drum units 10, each including the 
photosensitive drum 15, are arranged in parallel, i.e., in the 
left-right direction. 

In the printer 1 and the developing unit 11 according to the 
first embodiment, as illustrated in FIG. 2, the drum unit 10, 
the LED unit 12 and the camportion 64 may be disposed in 
the space under the intermediate transfer belt 24 in this order 
from the upper side to the lower side. 

Therefore, the drum unit 10, the LED unit 12, and the cam 
portion 64 of the developing unit 11 may be disposed in a 
space-saving manner in the space defined by the path along 
which the sheet P is conveyed from the lower side to the upper 
side toward the intermediate transfer belt 24. The registration 
roller 35 for registering the sheet P may also be disposed 
using this space. Therefore, the size of the printer 1 in the 
up-down direction may be reduced. 

In the printer 1 and the developing unit 11 according to the 
first embodiment, as illustrated in FIGS.5A and 5B, the front 
wall 65 of the developing unit 11 may prevent the removal of 
the drum unit 10 from the casing 2 while the developing unit 
11 is attached to the casing 2. The LED unit 12 may move 
from the proximate position to the retracted position when the 
developing unit 11 is removed from the casing 2 and, at the 
same time, the removal of the drum unit 10 from the casing 2 
may be allowed. 

Therefore, after the LED unit 12 is retracted from the 
photosensitive drum 15, the drum unit 10 may be removed 
from the casing 2. Interference between the photosensitive 
drum 15 and the LED unit 12 may be prevented at the time of 
attachment and removal of the drum unit 10. 
The developing unit 11 is replaced more frequently than 

the drum unit 10 for the purpose of maintenance, such as 
refilling of toner. According to the configuration described 
above, the developing unit 11 may be attached to and removed 
from the casing 2 without removing the drum unit 10 from the 
casing 2. Therefore, frequent maintenance of the developing 
unit 11 may be carried out easily. 

The drum unit 10 may be attached to and removed from the 
casing 2 less frequently than in a configuration in which the 
drum unit 10 is attached to and removed from the casing 2 at 
the time of maintenance of the developing unit 11. Therefore, 
positioning accuracy of the drum unit 10 with respect to the 
casing 2 may be kept over a long period of time. 

In the printer 1 and the developing unit 11 according to the 
first embodiment, as illustrated in FIG. 3, the developing unit 
11 integrally includes the front wall 65. With this configura 
tion, the front wall 65 allows removal of the drumunit 10 from 
the casing 2 after removal of the developing unit 11 from the 
casing 2. 
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12 
In the printer 1 and the developing unit 11 according to the 

first embodiment, as illustrated in FIG. 3, the LED unit 12 
includes the LED array 41 which emits light to irradiate the 
photosensitive drum 15, and the positioning rollers 44 which 
adjust the distance between the LED array 41 and the photo 
sensitive drum 15. Therefore, the positioning rollers 44 allow 
the LED array 41 to be reliably positioned with respect to the 
photosensitive drum 15. 

In the printer 1 and the developing unit 11 according to the 
first embodiment, as illustrated in FIG. 3, the developing unit 
11 includes the acting portion 66 which causes the LED unit 
12 to move from the proximate position to the retracted posi 
tion when the developing unit 11 is removed from the casing 
2, and causes the LED unit 12 to move from the retracted 
position to the proximate position when the developing unit 
11 is attached to the casing 2. Therefore, the LED unit 12 
moves between the proximate position and the retracted posi 
tion in response to the movement of the developing unit 11. 
This configuration allows the LED unit 12 to move from the 
proximate position to the retracted position in response to the 
removal of the developing unit 11 from the casing 2 and, 
allows the LED unit 12 to move from the retracted position to 
the proximate position in response to the attachment of the 
developing unit 11 to the casing 2. 

In the printer 1 and the developing unit 11 according to the 
first embodiment, as illustrated in FIG. 3, the developing unit 
11 includes the camportion 64. Therefore, the camportion 64 
is reliably moved when the developing unit 11 is moved. 

In the printer 1 and the developing unit 11 according to the 
first embodiment, as illustrated in FIGS.5A, 5B and 6, when 
the developing unit 11 is attached to the casing 2, the acting 
portion 66 of the developing unit 11 contacts the correspond 
ing reacting portion 40 of the LED unit 12, whereby the LED 
unit 12 may move closer to the photosensitive drum 15. 
Therefore, the LED unit 12 may reliably move from the 
retracted position to the proximate position in response to the 
attachment of the developing unit 11 to the casing 2. 

In the printer 1 and the developing unit 11 according to the 
first embodiment, as illustrated in FIGS. 5A, 5B and 6, the 
LED unit 12 may smoothly move upward in a direction closer 
to the photosensitive drum 15 by the sliding contact between 
the rear surface 67 of the acting portion 66 at the frontside and 
the front surface 50 of the reacting portion 40 at the front side 
and the sliding contact between the upper surface 69 of the 
acting portion 66 at the rear side and the front surface 50 of the 
reacting portion 40 at the rear side. 
A printer 1 according to a second embodiment of the inven 

tion is described with reference to FIGS. 7A and 7B. In the 
second embodiment, the same parts as those of the first 
embodiment are denoted by the same reference numerals and 
description thereof is omitted. 

In the first embodiment, the cam portion 64 is integrally 
formed with the right side of the tray portion 63 of the holding 
frame 62 of the developing unit 11. In the second embodi 
ment, as illustrated in FIGS. 7A and 7B, a linear cam 81 is 
provided in the casing2 but no cam member 64 is provided in 
a holding frame 62 of a developing unit 60. The linear cam 81 
is an example of a moving member which moves the LED unit 
12 to a proximate position and to a retracted position with 
respect to a photosensitive drum 15. 
The linear cam 81 is disposed on the lower side of the LED 

unit 12. The linear cam 81 has a substantially rectangular 
prism shape extending in the front-rear direction like the cam 
portion 64 of the holding frame 62 of the first embodiment. 
Specifically, the linear cam 81 includes two acting portions 
82. One of the two acting portions 82 is disposed at a frontend 
portion of the linear cam81, and the other is disposed at a rear 
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end portion of the linear cam 81. The two acting portions 82 
each are an example of a cam. 
The acting portion 82 at the front side has, in a side view, a 

Substantially rectangular shape protruding upward from an 
upper Surface of the linear cam 81 and extending in the 
front-rear direction. Specifically, the acting portion 82 at the 
front side includes a rear surface 83 and an upper surface 84. 
The rear surface 83, which is an example of an inclined 
surface, continues from the upper surface of the linear cam81 
and inclines upward toward the front side. The upper surface 
84 continues from a front end portion of the rear surface 83 
and extends to the front. 
The acting portion 82 at the rear side is a rear end portion of 

the linear cam81. An upper surface 85 of the acting portion 82 
continues from the upper surface of the linear cam 81 and is 
cut to incline upward toward the front. The upper surface 85 
of the acting portion 82 at the rear side functions as an 
inclined surface. 
The linear cam 81 is held to be slidable in the front-rear 

direction to an advanced position and a retracted position. At 
the advanced position, as illustrated in FIG. 7B, a front end 
portion of the linear cam 81 advances to the front from an 
opening 4 in the casing 2. At the retracted position, as illus 
trated in FIG. 7A, a rear end portion of the linear cam 81 is 
retracted into the opening 4. A front end portion of a com 
pression spring 87 extending in the front-rear direction is in 
contact with the rear end portion of the linear cam81. The rear 
end portion of the compression spring 87 is in contact with a 
rear wall of the casing 2. Therefore, the linear cam 81 is 
usually urged to the front toward the advanced position. 

The front wall 65 includes, at a right lower end portion 
thereof, a pressing portion 86 which presses the front end 
portion of the linear cam 81 to the rear side. The pressing 
portion 86 has, in a front view, a Substantially rectangular 
prism shape protruding rearward from a rear Surface of the 
front wall 65. 
When the developing unit 60 is attached to the casing 2, the 

pressing portion 86 is in contact with, from the front, the front 
end portion of the linear cam 81, and the linear cam 81 is 
positioned at the retracted position against the urging force of 
the compression spring 87. When the linear cam 81 is dis 
posed at the retracted position, the reacting portion 40 at the 
front side of the LED unit 12 is in contact with the upper 
surface 84 of the acting portion 82 at the front side of the 
linear cam 81, and the reacting portion 40 at the rear side of 
the LED unit 12 is in contact with the upper surface of the 
linear cam 81. 

In the second embodiment, as illustrated in FIG. 7B, in the 
removal operation of the developing unit 60 from the casing 2. 
when a user pulls the developing unit 60 to the front, the linear 
cam 81 slides to the advanced position from the retracted 
position by an urging force of the compression spring 87. At 
the same time, the front surface 50 of the reacting portion 40 
at the front side of the LED unit 12 faces the rear surface 83 of 
the acting portion 82 at the front side, and the front surface 50 
of the reacting portion 40 at the rear side of the LED unit 12 
faces the upper surface 85 of the acting portion 82 at the rear 
side. 

Then, the reacting portion 40 at the front side of the LED 
unit 12 moves downward along the inclination of the rear 
surface 83 of the acting portion 82 of the camportion 64 at the 
front side. At the same time, the reacting portion 40 at the rear 
side of the LED unit 12 moves downward along the inclina 
tion of the upper surface 85 of the acting portion 82 at the rear 
side. This allows the LED unit 12 to move downward from a 
proximate position to a retracted position in a direction away 
from the photosensitive drum 15. 
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In an attachment operation of the developing unit 60 to the 

casing 2, when the developing unit 60 is inserted in the devel 
oping unit receiver 37, the pressing portion 86 of the devel 
oping unit 60 contacts the front end portion of the linear cam 
81 from the front, whereby the linear cam 81 moves from the 
advanced position to the retracted position against the urging 
force of the compression spring 87. The upper surface 85 of 
the acting portion 82 at the rear side faces the front surface 50 
of the reacting portion 40 at the rear side of the LED unit 12. 
At the same time, the rear surface 83 of the acting portion 82 
at the front side faces the front surface 50 of the reacting 
portion 40 at the front side of the LED unit 12. 
When the user further pushes the developing unit 60 into 

the developing unit receiver 37, the rear surface 83 of the 
acting portion 82 of the linear cam 81 at the front side makes 
a sliding contact with the front surface 50 of the reacting 
portion 40 at the front side of the LED unit. At the same time, 
the upper surface 85 of the acting portion 82 at the rear side of 
the linear cam 81 makes a sliding contact with the front 
surface 50 of the reacting portion 40 at the rear side of the 
LED unit 12. The LED unit 12 is pushed up to move up from 
the retracted position to the proximate position in a direction 
closer to the photosensitive drum 15. 
When the user further pushes the developing unit 60 into 

the developing unit receiver 37, the positioning rollers 44 of 
the LED unit 12 contact a peripheral surface of the photosen 
sitive drum 15 and the LED unit 12 is positioned with respect 
to the photosensitive drum 15. 

In the printer 1 according to the second embodiment, as 
illustrated in FIGS. 7A and 7B, the linear cam 81 allows the 
LED unit 12 to move between the proximate position illus 
trated in FIG. 7A and the retracted position illustrated in FIG. 
7B. Therefore, this configuration allows the LED unit 12 to 
move from the proximate position to the retracted position in 
response to the removal of the developing unit 60 from the 
casing 2 and allows the LED unit 12 to move from the 
retracted position to the proximate position in response to the 
attachment of the developing unit 60 to the casing 2. 

In the second embodiment, the same technical advantages 
as those of the first embodiment are obtained. 
A printer 1 according to a third embodiment of the inven 

tion is described with reference to FIGS. 8A and 8B. In the 
third embodiment, the same parts as those of the second 
embodiment are denoted by the same reference numerals and 
description thereof is omitted. 

In the second embodiment, in the holding frame 62 of the 
developing unit 60, the acting portion 82 of the linear cam 81 
makes a sliding contact with the corresponding reacting por 
tion 40 of the LED unit 12, whereby the LED unit 12 moves 
to the proximate position and to the retracted position. In 
contrast, in the third embodiment, as illustrated in FIGS. 8A 
and 8B, pivot cams 91 are disposed on the lower side of the 
LED unit 12. Each pivot cams 91, which is an example of a 
moving member, contacts the corresponding reacting portion 
40 of the LED unit 12. A linear cam 96 causes each pivot cam 
91 to pivot so that the LED unit 12 moves between a proxi 
mate position illustrated in FIG. 8B and a retracted position 
illustrated in FIG. 8A. 
As illustrated in FIG. 8A, each pivot cam91 includes a cam 

portion 92 and a contact portion 93. The camportion 92 has a 
Substantially flat plate shape and extends in the up-down 
direction when it is not in contact with the linear cam96. The 
camportion 92 is configured to contact the reacting portion 40 
of the LED unit 12. The contact portion 93 is configured to 
contact an acting portion 97 of the linear cam 96. The cam 
portion 92 has a substantially fan shape extending to the rear 
from an upper end portion of the pivot cam 91. The contact 



US 9,122,191 B2 
15 

portion 93 has a Substantially rectangular prism shape pro 
truding to the left, i.e., to the near side of FIGS. 8A and 8B, 
from a lower end portion of the pivot cam 91. 
The pivot cam 91 is pivotably held between a first position 

and a second position about a pivot axis 94 positioned at an 
upper end portion thereof. The pivot cam 91 is directed down 
ward in the first position as illustrated in FIG. 8A, and pivots 
rearward from the first position to the second position so as to 
be directed in the front-rear direction as illustrated in FIG.8B. 
The pivot cam91 is usually urged by a coil spring (not shown) 
toward the first position. When the pivot cam 91 is in the first 
position, the distance between the upper end of the pivot cam 
91 and the pivot axis 94 is shorter than the distance between 
the rear end of the pivot cam 91 (i.e., the rear end of the cam 
portion 92) and the pivot axis 94. 

In the third embodiment, when a user pulls the developing 
unit 60 to the front in the removal operation of the developing 
unit 60 from the casing 2, the linear cam 96 is slid to an 
advanced position illustrated in FIG. 8A from a retracted 
position illustrated in FIG.8B, and the acting portion 97 of the 
linear cam 96 moves to the front away from the contact 
portion 93 of the corresponding pivot cam 91. 

At this time, the pivot cam 91 pivots to the first position and 
the camportion 92 is directed rearward and moves away from 
the reacting portion 40 of the LED unit 12. This allows the 
LED unit 12 to move downward from a proximate position to 
a retracted position in a direction away from the photosensi 
tive drum 15. 

In the attachment operation of the developing unit 60 to the 
casing 2, when the user inserts the developing unit 60 in the 
developing unit receiver 37, the linear cam 96 is slid to the 
retracted position from the advanced position. At this time, 
each acting portion 97 of the linear cam 96 contact the cor 
responding contact portion 93 of the pivot cam 91 from the 
front. 
When the user further pushes the developing unit 60 into 

the developing unit receiver 37, the pivot cam 91 pivots from 
the first position to the second position, whereby the cam 
portion 92 of the pivot cam 91 contacts the corresponding 
reacting portion 40 of the LED unit 12 from below and the 
reacting portion 40 is pressed upward. At this time, the LED 
unit 12 moves upward from the retracted position in a direc 
tion closer to the photosensitive drum 15. 
When the positioning rollers 44 of the LED unit 12 contact 

the peripheral surface of the photosensitive drum 15, the LED 
unit 12 is positioned with respect to the photosensitive drum 
15. 

In the third embodiment, the same technical advantages 
may be obtained as those of the second embodiment. 
A printer 1 according to a fourth embodiment of the inven 

tion is described with reference to FIG. 9. In the fourth 
embodiment, the same parts as those of the first embodiment 
are denoted by the same reference numerals and description 
thereof is omitted. 

In the first embodiment, the upper right end portion of the 
front wall 65 of the developing unit 11 is configured to face 
the front wall of the drum unit 10 so as to prevent removal of 
the drum unit 10 from the casing 2. In the fourth embodiment, 
as illustrated in FIG.9, a front wall 650 of the developing unit 
90 is configured not to interfere with the drum unit 10, and a 
lever 95 is disposed in an LED holding frame 71 of the casing 
2 for preventing removal of the drum unit 10 from the casing 
2. The lever 95 is an example of a preventing member which 
faces the front wall of the drum unit 10. 
The front wall 650 of the developing unit 90 is cut at its 

upper right end portion so as not to face the lower left end 
portion of the front wall of the drum unit 10. The lever 95 
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extends in the left-right direction and is pivotably held, at the 
right end portion thereof, on a front surface of the LED 
holding frame 71 so that a left end portion protrudes into the 
developing unit receiver 37. 

Specifically, the lever 95 is configured to pivot between a 
preventing position and a released position. In the preventing 
position, the left end portion of the lever 95 has pivoted 
upward so as to face the front wall of the drum unit 10 as 
illustrated in FIG. 9A. In the released position, the left end 
portion of the lever 95 has pivoted downward so as not to face 
the front wall of the drum unit 10 as illustrated in FIG.9B. 

In the fourth embodiment, as illustrated in FIG. 9A, in a 
state in which the developing unit 90 is attached to the casing 
2, the lever 95 is in the preventing position and is in contact 
with the upper right end portion of the front wall 650 of the 
developing unit 90 from above. This configuration prevents 
removal of the drum unit 10 from the casing 2. 
When the user pulls the developing unit 90 to the front, as 

illustrated in FIG. 9B, the contact relationship between the 
front wall 650 of the developing unit 90 and the lever 95 is 
released, and the lever 95 pivots downward. At this time, the 
lever 95 moves to the released position, the facing relation 
ship between the lever 95 and the drum unit 10 is released. 
This allows the drum unit 10 to slide to the front. 

After removing the developing unit 90 from the casing 2. 
the user pulls the drum unit 10 to the front to remove the drum 
unit 10 from the casing 2. 

In the fourth embodiment, the same technical advantages 
as those of the first embodiment are obtained. 

In the first embodiment, the cam portion 64 is disposed on 
the lower side of the LED unit 12. However, the relative 
positions of the cam portion 64 and the LED unit 12 are not 
particularly limited as long as the LED unit 12 is configured 
to be moved closer to or away from the photosensitive drum 
15. For example, in another embodiment, the cam portion 64 
may be disposed on the left side of the second frame 43 of the 
LED unit 12, i.e., between the unit main body 61 of the 
developing unit 60 and the second frame 43 of the LED unit 
12. 

The reacting portion 40 may be formed to extend to the left 
from a left surface of the second frame 43. 

In the same manner as in the first embodiment, when the 
developing unit 11 is attached to the casing 2, the acting 
portion 66 of the camportion 64 may contact, from below, the 
reacting portion 40 of the LED unit 12 such that the LED unit 
12 moves to the proximate position. When the developing unit 
11 is removed from the casing 2, the contact between the 
acting portion 66 of the cam portion 64 and the reacting 
portion 40 of the LED unit may be released such that the LED 
unit 12 moves to the retracted position. 

In this embodiment, the same technical advantages as those 
of the first embodiment are obtained. 

While the invention has been described in connection with 
embodiments of the invention, it will be understood by those 
skilled in the art that variations and modifications of the 
embodiments described above may be made without depart 
ing from the scope of the invention. Other embodiments will 
be apparent to those skilled in the art from a consideration of 
the specification or practice of the invention disclosed herein. 
It is intended that the specification and the described 
examples are considered merely as exemplary of the inven 
tion, with the true scope of the invention being defined by the 
following claims. 
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What is claimed is: 
1. An image forming apparatus comprising: 
a casing: 
a drum unit comprising a photosensitive drum configured 

to rotate about an axis extending in an axial direction and 
carry a developer image: 

a developing unit comprising a developing roller config 
ured to supply developer to the photosensitive drum; 

an irradiating unit comprising a light emitting member and 
a cam follower, the light emitting member being config 
ured to irradiate the photosensitive drum, and the irradi 
ating unit being configured to move between a retracted 
position and a proximate position which is closer to the 
photosensitive drum than the retracted position: 

a moving member extending in the axial direction and 
configured to move in the axial direction between a first 
position and a second position, the moving member 
comprising a cam; 

and 
an endless belt facing the photosensitive drum of the drum 

unit, wherein the drum unit is disposed below the end 
less belt and the irradiating unit is disposed below the 
photosensitive drum, 

wherein the cam follower of the irradiating unit is config 
ured to follow the cam, in response to movement of the 
moving member from the second position to the first 
position, so as to move the irradiating unit from the 
retracted position to the proximate position, and is con 
figured to follow the cam, in response to movement of 
the moving member from the first position to the second 
position, so as to move the irradiating unit from the 
proximate position to the retracted position. 

2. The image forming apparatus according to claim 1, 
wherein the cam of the moving member is configured, in 
response to the movement of the moving member from the 
second position to the first position, to push the cam follower 
of the irradiating unit in such a direction that the irradiating 
unit moves toward the photosensitive drum. 

3. The image forming apparatus according to claim 1, 
wherein the developing unit is configured to be removed from 
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the casing in the axial direction, in response to the movement 
of the moving member from the first position to the second 
position. 

4. The image forming apparatus according to claim 1, 
wherein the developing unit is configured to move in the axial 
direction together with the moving member. 

5. The image forming apparatus according to claim 1, 
wherein the moving member is disposed below the irradiating 
unit. 

6. The image forming apparatus according to claim 1, 
wherein the cam of the moving member has an inclined 
surface which is inclined with respect to the axial direction 
Such that an upstream end of the inclined surface in a moving 
direction of the moving member from the second position to 
the first position is closer to the photosensitive drum than a 
downstream end of the inclined surface in the moving direc 
tion. 

7. The image forming apparatus according to claim 1, 
wherein the cam follower of the irradiating unit has an 
inclined surface which is inclined with respect to the axial 
direction such that an upstream end of the inclined surface in 
a moving direction of the moving member from the second 
position to the first position is closer to the photosensitive 
drum than a downstream end of the inclined surface in the 
moving direction. 

8. The image forming apparatus according to claim 1, 
wherein the cam is configured to move in the axial direction 
in response to movement of the moving member in the axial 
direction. 

9. The image forming apparatus according to claim 1, 
wherein the moving member further comprises a tray portion 
which supports the developing unit. 

10. The image forming apparatus according to claim 1, 
wherein the irradiating unit further comprises an urging 
member configured to urge the cam follower toward the cam 
when the moving member is in the first position, the cam 
follower being positioned between the urging member and 
the cam of the moving member in the first position. 
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